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George C. Marshall Space Flight Center 
Huntsville, A l a b a m a  

Attentions (1) S, F. Xorea, Code H-SFWr'~ 

Subjects 

(2) SJ, Dads, Code I.i-P&C-n'llH 

Contract ?IASw-16 - Monthly Progreas Letter on 
F-1 h g i n e  Syetem, Period Ending 31 July 1961 

, Gentlemen: 

The original and eight copies of Rocketdyne letter, d a m  
AW8t 15, 1961, reference 61IiC1249, with two (2) copies of ?;nclosure 
(1) and nine coples each of Encloaures (2), (3), ( h ) #  and (I;) are for- 
warded herewith, 

The follouing additional comments are presented for your Infonoation: 

1. Thrust Chamber - Test Activity 
In view of the persistent difficulties encountered at thrust chamber 

test stand 2A w i t h  operation of the IL)X facility valve and MX and fuel 
tank pressure regulators, it i a  reaommmdad that t:SN rand a valve special- 
ist to Canoga Park to review the proposed modifloations of these items, 

2. Thrust C h a m b e r  FabPicatIm 

The first 1011 Inconel-X thruaPt chamber wa8 furnace brazed August 6. 
The pressure bag operated satisfactorily during furnace brasing operation 3 
hokaewr, six between tube leaks a t  the bifurcated splice area, and tune t o  
Cube, leakage at PJ-le injector and ring ua8 noted by post braze inspection. 
The chamber tdll be mbraeed i n  the furnace in tho invcr%ed poeition with 
V i O m  braze used as the repair braze a3foy, 

3@ 'controls 

byre davaee to one of the Jupiter ground WX start syatems noted by 



Subj: Contract FJASu-16 - Monthly Prog. L t r ,  
on F-1 Eng,Sys.Per.End. 31 July '61 

August 24, 1961 

Rocketdyne is insuf f ic ien t  t o  preclude i t s  use with the engine systems on 
Test Stand 1 B  a t  FAFB. 

4. Controls (Cont'd,) 

contrcZ valvet1, A complete engine harness b u i l t  with metal enclosed armored 
cable w i l l  not be b u i l t  for use on an R&D tes t  engine unt i l  evaluation of 
the harness segments on engine 002 has been completed, 

(x1 Page 9# change "engine control valve" t o  read I1Engine h-uay solenoid 

On Page 9, Wark 10 Turbopump Retainert1 s@yld read "K 10 Turbopump 
. '-1 U X  bearing retainer", I '  

S' cerely, 
I 

F. Po Boffola 
F-1 Project Manager a t  Rocketdyne 

Encs. ( 9 )  

copiE?s to: NASA Hdqtrs, Code LPL, A. 0. Tischler, 
w/encs. (4) 
NASA/ElFB, R, De Grmneveld, w/encs. (1) 
NASA/WOO, De Mulholland, n/encs. (1) 
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To: Oea,C,Marahall. Space Flight Center ,?~~A,H~tavi l le ,~a*  P a g o  2 
A t t n t  So Fo tbrer t:-Sdf=PP 61RC12LL9 

From Packetdyne, Canoga Park, California 
Subj: Ilonthly Progress Letter on F-1 Lngine System 

Period emding 31 July 1961 

1. T h r u s t  Cbabor (aontlnwd) 

Teat Aativity (continued) 

In  the throat reglono Although intended durations -re not achieved, 
the st& and thrwt build-up characteristics of the single manifolded 
chamber ware completely satisfactory. 'Lhe  tube dw,e haa since been 
repalrod and the chber  is being amenbled I n t o  eneFne SIN 00&. 

?r ior  t o  tes t ing of the single manifold ahamber, a checkout of the 
faci l i ty  ua8 conduoted using an extensively repoired trlple ,manifold 
chamber assembled with flanged pipes in place of tlu fuel v4Lloeso 
The fac i l i ty  ball-tjr-pe fue l  valve was wed for both start and shut- 
down in the same manner triat wii1.i be wod with the single mpnifold 
chanber. k i t h  thh method of varlving, tho chamber jacket is on'g 
par t i a l ly  pref i l led  with -tor due t o  the  tbut chamber att i tude 
m d  there is an air space in the fwl Una between the chamber and 
the water f l L l  domatreem of the  faci l i ty  fmP v&.Lve. The stares 
m e  satl8factory with no eridence of surges in the fuel system. 
Ona mainstage test  v88 conducted wlth a previously repaired Inconel-X 
3r l  chamber (S/N 002R) t o  evaluate t:rbe repair ~r.ethods. Pinhole 
leaks occurred in the re?alrod tube are- and an external crack of 
a manifold weld waa noted. The operating level (Pc - 1091 poi) urn 
inadvertently set too high for this test and resulted h overetres8- 
l n g  the manZfold which had been weakened during i n i t i a l  fabricationo 

Four tests  were made with Inconel-X thrust chamber S/N 007 to check 
out a stmd8rd baffle injector for engins u8er 
chamber operated sa t i s fac tor i ly  for the accumulated duration of 
33 reconds. 

Eoth injector and 

T h i s  chamber has now accumulated 135 seconds of operation, 

Oru unstable test wae incurred during tha initial ovaluatdon of an 
unbaffled InJector containing a closely spaced matched or i f ice  pattern, 
The purpose of the t e s t  w.8 to estrbllrh the stability characterlst ics 
and performarm of the  injector. A6 a result of the Instability, one 
of ths poppet t y p  180° fuel valves failed. All future thrwt c m b e r  
testing w i l l  be conducted vlthout the 1800 fuol valves. 
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To: ~o.C~Mr;rrhall Space Flight Center,?!ASA,Huntsvllle , A h  page 8 
A t t n t  S. F. Morea kl&&-PP 61RclZU~9 

Per- ending 31 July 1961 

ii’ra~r Rooltatdyno, k o g .  Pwk, California 
SubJt Monthly P r o p r o  Letter on F-1 &@ne System 

3. Cla~ Sonarator (eontimod) 

I’hb prlmry effort during the newt report perlod will  be continued 
evaluafion of the ga6 wmator wfgn with orificea replacing 
ttw regulators. 

4. controls 

Teat data from the i n i t i a l  force hlurce teat8  of the ma%n oxidiser 
mil- have been reduced. Tb data, however, I s  unmtisimtary due 
to l8ek of good f l a w  lnstrulasntatlon. A test fixture hps been 
rede8Qned to provide a mechanically adgu8bd valva poaltion and 
make ube of a load coll for nmwuring closing force8 during the 
for- balance b a t .  

Tb8 mmnbly drawing of the fual aotuated main d d i s e w  d v a  for 
en&ines Sfii 007 and S/N 008 i r  ready for rebase. 

Uie forging has teen aelected for the main oxidiaer valva housing 
for onginerr S/?! 009 and rubu. 

The flmt 900 mpin fuel rolvs of the engine S/N 001) CmfiguraUon 
hrs been moembled and rhipped to Smta SWUM for CTG3 tertlng. 
Aatuation of the 90° valve appm to be m l S g h t l y  foster than the 
180’ WVO for 6- a o n d l t ~ .  

M.in f’uol valve pilot valva testa m being conducted to rtuQ 
piaton spring seat galling encountered dur- functional test.  
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Tot 0eo.C.Marsh.ll Space Flight C e n t a r , N A S A , H \ m t a i l , A l &  P a p  10 
At-: S. P. Piarea r-PP 61RCUl49 

Sub$: Monthly Progress Letter on F-1 dngine System 
Period en- 31 July 1961 

Fras~t  Rock&-, Caw8 YPrk, CalKmWb 

Th, gimbal ry- s e w  valva Equipment Specification hur been 
revbed to reflect clannees broung about through derlgn revlove 
atknded by the vendare. Vlckers has repl ied  to the design reriew 
report 8nd r-ed EqUipaSnt Speoification indicating a l l  required 
action h a  been complied with. They are presently cutting hor$ware 
on the Valve. 

Tmt Summary ir procrmted a8 Table III. 

Om test, a scheduled 1s second m.inrkge test, waa teminatod 
prenuturely bp a ahart oberver aftor approximately 6 seKIonde of 
mlnstaga. Tho IDX pump Inlet terperature bulb feiiled during main- 
atage eaulng the tenparatwe indiaation to r i te  above ths xnaxlmm 
allowable pre-rtult valm0 Inopeation of the tmpomture bulb 
I n d l d a d  that approximskly 3 inchor at the u p  broke off and 
enterod the engine LC'X W S h l o  Ths I D X  punp mu disarrsembled and 
a 1.5 Inch long platlum core of the temperature bulb wllib found, 
The indueor, Impeller end ?ump inlet revealed spirril saoring and 
buned spots. These parta uem refurbished and reinstalled in the 
engine. 
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&fforta me bolng expand.d I n  an attempt to speed up th8 rt.rting 
8eqwneo. To achierv thir objeotite, bleeds VrBre inrtalled In 
the u)X high pressure duoting urd tha gar -rator WX boobtrap 
Uno, ths nvin WX valvea and g u  gexnr&0r rJvs opening tW 
-re decreased and the main fuel mlvw p i l o t  valve emdclng 
pre88ure mr, lowered. 
rignlfiaant ahange In starting tints, however, analyaio is l r t i l l  
continuing in thio area. 

Test data to date does not reflect a 
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56 tingine Sgstem (wntlnwd) 

Thrust ohmbr firex is being direateid on the enghe during the 
testa aa a o d e  guard againat excesrr3.w heat radlsation. 
duration of each toat w i l l  be Increaed if heat radiation does 
not preaent a problem with the 3 1  configuration. 

T b  

Orlf lce r i r w  chousn t o  replaco the fuel and U X  flow regulatorrr 
on engine Sbi 001 wre tested in the gars generator t e s t  facility, 
These orifices mo presently being f.nstA‘lled on th8 engine, 

The interim Qnition monitor valve, which has been installed on 
engine S/?: 001 for monitoriry actuation t ine only, is dm being 
lnatalled in the control system. The orificed gas generator ia 
axpected t o  provide a 8 1 0 ~ ~  power bldld-up rate allowing safe 
incorporation of the ignit ion mitor  volveo The design of the 
ignition monitor valve trier bean finalized and Will bo employed 
on engine8 S/pr 007 and 8Ub80 

;Ingins S/tJ 002 waa s h i p p d  to RS/~.;AFD after succ-ssfulI~ comple+ 
Ins leak and functional checkOUt;~. 
011 Test Stand-lbl  wa6 etartsd following main tank and flowneter 
callbratiom, 
August, 
engine S/V 031, (be Hots “Am &&SUM #4). 
Asrsenbly of engine S/i !  OOb hae been atWtedo This engine W i l l  
have a Ut1 mingle manifold thrust ciuunbar with two 900 poppet 

Installation of the eng- 

The fkst ?;eat on t u 5  engine is ncheduled for 
The initial t e s t  program W i l l  ha sbdlar to tho% of 

fits1 d - 8 .  

As a r e d t  of a meeting with : J G A  at F;w1Wl Space Flight Center 
It vi18 deten;rinsd that the ~ r o p o b e d  vehicle tank and propellant 
duct coafiguratlon will propids adequute conditions for a tank 
bat start. It waa pointed aut by NASA peraonnsl that by lowering 
the turbop\wp WSH rsquhements 8 aignuicant tot&. vehicle weight 
wtviflg oould be realllied w i t h  reepect t o  tank pressurization 
hardwcuy) uld fluids* 
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(contlnuad) 

T b  priarary effort durinz the next report period w i l l  be hot fir* 
on Toat Stand-18.1 and completion of the first engine WLth a sinele 
manifold thrust chamber. 

Thrust  Chamber Stand-2A 

I'i~cellaneous modificationr and addltlont3 aro presently being 
accomplisbd. Included are 8- vahes, mehora for Iw2 and 
mx -80 

T e s t  Stand-lA 

AB a result of erosion mused by engine test frlrings, tho oompletad 
deo- far the flame dofleetor, road mi erosion control requim 
adaor modification. The change8 will be csnp>leted and bida solicltsd 
during the next report period, 

#l.8ceuUreous other proJocta are preeentlp being aeoamplirhed. 
T b a e  coneiat of weather ehielding, fir# and in~trumentotion 
improvements, and a cranemy catwalk. 

sine Test Stand-ll3 

Conatruetion of the tust atmd vaa completed July 196L 

I D X  Storage and Transfer System 

R?efabrication of the vessels prior to inuto l lot ion i o  
completee 

permnt 
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